Endothelin system-dependent cardiac remodeling in renovascular hypertension.
The aim of the present study was to analyze whether the cardiac endothelin system contributes to cardiac remodeling in rats with 2-kidney, 1 clip (2K1C) renovascular hypertension. The endothelin system seems to be a promising candidate for cardiac remodeling because endothelin (ET)-1 promotes growth of cardiomyocytes in vitro and induces cardiac collagen synthesis. The activity of the cardiac endothelin system was analyzed by measuring cardiac tissue big ET-1 and ET-1 concentrations as well as by estimating the cardiac expression of the ETA and ETB receptors 10 days, 4 weeks, and 12 weeks after the renal artery was clipped. The effects of long-term treatment with ETA, ETB, and combined ETA/ETB receptor antagonists on cardiac hypertrophy, media/lumen ratio of intracardiac arteries, and left ventricular fibrosis were also analyzed. This study demonstrated that the overall left ventricular cardiac endothelin system has a similar activity in the early, middle, and late stages of 2K1C renovascular hypertension compared with sham-operated controls. Fibrosis of the left ventricle and hypertrophy of intracardiac arteries, however, were markedly altered after long-term treatment with endothelin receptor antagonists in a blood pressure-independent manner. These 2 effects are mediated by different subtypes of endothelin receptors. ETA receptor blockade completely normalized the hypertrophy of intracardiac arteries (P<0. 01 compared with 2K1C without treatment) in renovascular hypertension, whereas the ETB antagonist reduced cardiac fibrosis of the left ventricle (P<0.001 compared with 2K1C without treatment) to baseline values. This study demonstrates that the cardiac endothelin system plays an important role in the development of cardiac fibrosis as well as in hypertrophy of intracardiac arteries in 2K1C renovascular hypertensive rats.